Different signaling molecules responsible for IL-1beta-induced oxytocinergic and vasopressinergic neuron activation in the hypothalamic paraventricular nucleus of the rat.
It has been well known that oxytocin (OT)-ergic and arginine vasopressin (AVP)-ergic neurons located in the hypothalamic paraventricular nucleus (PVN) and super optic nucleus (SON) are two kinds of neuroendocrine cells with diverse functions. It has also been demonstrated that immune stimuli can activate these neurons to secret OT and AVP. However, the intracellular signal transduction molecules responsible for the activation of these OT-ergic and AVP-ergic neurons in PVN by immune stimuli are still unclear. In this experiment, the roles of Fos, a protein product of immediate early gene c-fos, and extracellular signal-regulated protein kinase (ERK) 1/2, a signal transduction molecule of mitogen-activated protein kinase (MAPK) family, in these processes were studied in the PVN of the rat following IL-1beta stimulation. The Sprague-Dawley rats were received either 750 ng/kg IL-1beta or equal volume normal saline (NS) injection intravenously (i.v.), and perfused transcardially by 4% paraformaldehyde 3h later. Fos and phosphorylated ERK1/2 (pERK1/2)-immunoreactivity (-ir) was observed in PVN by ABC immunohistochemical staining. Meanwhile, the double staining for OT/Fos, AVP/Fos, OT/pERK1/2 and AVP/pERK1/2 were also processed. The ABC immunohistochemical staining results showed that after an i.v. injection of IL-1beta, the expressions of Fos and pERK1/2 increased evidently in the PVN. Double-staining results showed that a large number of OT-ir cells contained strong Fos-ir products in their nuclei, while only a few of OT cells were double labeled with pERK1/2. As to AVP neurons, great quantities of AVP cells were strongly double labeled with pERK1/2 while there were nearly no Fos-ir nuclei in AVP-ir cells. We conclude from these results that the intracellular IL-1beta-induced events in OT and AVP neurons in PVN are quite different. The OT neurons are mainly activated via Fos without involvement of ERK1/2 pathway, while the latter, but not Fos, involves the intracellular event in AVP neurons activated by IL-1beta.